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$EVWUDFW
3RZGHU\ PLOGHZ 30 FDXVHG E\ WKH IXQJXV Sphaerotheca pannosa var. rosae LV WKH PRVW ZLGHVSUHDG DQG HFRQRPLFDOO\
LPSRUWDQW GLVHDVH DIIHFWLQJ WKH FRPPHUFLDO VHFWRU RI WKH URVH SURGXFWLRQ LQ (FXDGRU ,WV LQFLGHQFH LV LQIOXHQFHG E\ WKH
HQYLURQPHQWDO DJHQWV DQG LV DIIHFWLQJ WKH DHULDO SDUWV RI WKH URVH VWHPV OHDYHV DQG ERWWRPV 7KH SUHVHQW VWXG\ LQYHVWLJDWHV
DTXHRXVDQGDOFRKROLFERWDQLFDOH[WUDFWVRIOcotea quixosDQGPiper carpunyaDVDOWHUQDWLYHVWRDJURFKHPLFDOV)RUWKLVUHDVRQ
DQin vitroHYDOXDWLRQKDVEHHQGHYHORSHGIRUWKHDQWLIXQJDODFWLYLW\RIWKHOHDIH[WUDFWVRIWKHVHWZRSODQWV7KHDOFRKROLFH[WUDFWV
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,QWURGXFWLRQ
3ODQW GLVHDVHV QHHG WR EH FRQWUROOHG WR PDLQWDLQ WKH TXDOLW\ DQG DEXQGDQFH RI KRUWLFXOWXUH DQG DJULFXOWXUH
SURGXFWVDURXQGWKHZRUOG'LIIHUHQWDSSURDFKHVPD\EHXVHGWRSUHYHQWPLWLJDWHRUFRQWUROSODQWGLVHDVHV%H\RQG




HFRORJLFDO SURGXFWV PDUNHW IRU WKLV EHLQJ QHFHVVDU\ IRFXVLQJ WKH HIIRUWV RQ GHYHORSLQJ DOWHUQDWLYH LQSXWV WR




IRFXVHG LQ WHVWLQJ WKH HIIHFW RI YDULRXV SODQW H[WUDFWV DV ELRFRQWURO DJHQWV IRU GLIIHUHQW SODQW GLVHDVHV 'DZRRG
 6XOHLPDQ HW DO 0DQ\ VWXGLHV UHYHDOHG WKH DQWLPLFURELDO SURSHUWLHV RI GLIIHUHQW SODQW VSHFLHV ZLWK
LQFUHDVHGDWWHQWLRQWRKHUEDOPHGLFLQDODQGDURPDWLFSODQWVIRUWKHLUDQWLIXQJDODFWLYLWLHV(O1DJHUDELHWDO
Ocotea quixos /DP.RVWHUP. DQGPiper sp. DUH$PD]RQLDQVSHFLHVNQRZQIRUDQLQWHUHVWLQJDQWLIXQJDODFWLYLW\
SURYHG E\ WKH DFWLRQ RI WKHLU HVVHQWLDO RLOV DJDLQVWAspergillus oryzaeCladosporium cladosporoidesFusarium 
solani, Monliophthora roreri DQG PhytophtoraVS%UXQLHWDO*XHUULQLHWDO6FDOYHQ]LHWDO
7KHSK\WRSDWKRJHQLFIXQJLDUHWKHPDLQFDXVDODJHQWVRIIORZHUGLVHDVHVZLWKKLJKQHJDWLYHHFRQRPLFLPSDFWRQ
WKH IORULVW LQGXVWU\ 3RZGHU\ PLOGHZ 30 FDXVHG E\ Sphaerotheca pannosa YDU rosae LV RQH RI WKH PRVW
LPSRUWDQWIXQJDOGLVHDVHVDQGDVHULRXVGLVHDVHSUREOHPLQWKHFRPPHUFLDOSURGXFWLRQRIJUHHQKRXVHURVHV7KHILUVW
VLJQVRI30DSSHDURQ\RXQJ OHDYHVZKLFKKROG WKHLU FRORUEXW WKDW DUHEHJLQQLQJ WRFULQNOH6XEVHTXHQWO\ WKH
GLVHDVHDSSHDUVDVDZKLWLVKSRZGHUFRYHULQJIROLDJHVWHPVDQGEXGV6HYHUH30RXWEUHDNVFDQPDNHHQWLUHFURSV
XQPDUNHWDEOH WKURXJKGDPDJHVXFKDV OHDIFKORURVLVDQGQHFURVLVEXGGLVWRUWLRQGHIROLDWLRQ OHDI UROOLQJ VWXQWHG
JURZWK DQG WZLVWHG QHZ VWHPV &KHH HW DO 7KH GLVHDVH FRQWURO KDV EHHQ PDQDJHG PDLQO\ E\ FKHPLFDO
IXQJLFLGHV EXW UHFHQW UHSRUWV KDYH KLJKOLJKWHG WKH SRWHQWLDO RI ELRORJLFDO FRQWURO DV DQ DOWHUQDWLYH VWUDWHJ\ IRU
GLVHDVHPDQDJHPHQW
7KHREMHFWLYHRIWKLVSDSHUZDVWRHYDOXDWHWKHSRWHQWLDORIOcotea quixos /DP.RVWHUP. DQGPiper carpunya 
L. DOFRKROLFDQGDTXHRXVH[WUDFWV DVDELRORJLFDOFRQWURO IRU URVHSRZGHU\PLOGHZXQGHU in vitro DQGJUHHQKRXVH
JURZLQJFRQGLWLRQV 
0DWHULDOVDQG0HWKRGV
2.1. Plant material and area of the bioassay 
/HDIWLVVXHVZLWKSHWLROHIURPWKHVSHFLHVOcotea quixos /DP.RVWHUPZHUHFROOHFWHGIURPWKHQDWXUDOKDELWDW
RI WKH VHFWRU ³/D &DVFDGD GH OD 6HOYD´ 3URYLQFH 3DVWD]D (FXDGRU LQ $SULO  7KH SODQW PDWHULDO RI Piper 






7DEDFXQGR 3LFKLQFKD (FXDGRU )URP WKLV DUHD RI URVH SURGXFWLRQ P ZKHUH DVVXPHG WR RXU ELRDVVD\ DQG
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2.2. Preparation of plant extracts 
/HDI VDPSOHV ZHUH WKRURXJKO\ ZDVKHG DQG GULHG XQGHU IRUFHG FLUFXODWLRQ RI KHDWHG DLU DW  & WR UHGXFH
GHWHULRUDWLRQRI WKHSODQW GUXJPDWHULDO DQGJURXQGHG WRSRZGHU LQ OLTXLG QLWURJHQ XVLQJPRUWDU DQGSHVWOH7KH







WKHSODQWVRILQWHUHVW P. carpunyaDQGO. quixos7KHSRZGHUHGPDWHULDOJRIWKHSODQWOHDYHVZDVH[WUDFWHGIRU
K DW  & XQGHU FRQWLQXRXV VWLUULQJZLWK VXJDU DOFRKRO VXJDU FDQH RU (W2+7KH KRPRJHQDWHZDV FODULILHG E\
FHQWULIXJDWLRQDWUSPIRUPLQDW&7KHVWHULOL]DWLRQRI WKHVXSHUQDWDQWZDVGRQHE\ILOWUDWLRQ WKURXJK
ȝPVWHULOH ILOWHUV 0LOOLSRUH DQG VWRUHG DW  &XQWLO IXUWKHUXVH7KH UHVXOWLQJ H[WUDFWVZHUHXVHG IRU WKH
HYDOXDWLRQRIWKHDQWLIXQJDODFWLYLW\
7KH IXQJDO VWUDLQ KDV EHHQ REWDLQHG IURP WKH IORULVW FRPSDQ\ ³&KLPEDFDOOH URVHV´ VHFWRU 3HGUR 0RQFD\R
7DEDFXQGR(FXDGRU E\ FROOHFWLQJ URVH OHDYHV VHYHUHO\ LQIHFWHGE\ Sphaerotheca pannosa YDU rosae DQGNHSW LQ
SDSHUNUDIWVWHULOHEDJVWLOOWKHLQVHUWLRQLQWKHODERUDWRU\FRROHU/FDSDFLW\
2.3. Medium preparation for the fungal growth 
$FFRUGLQJWR2UWHJDWKHJURZWKPHGLXP3'$IRUIXQJDOVWUDLQVZDVSUHSDUHGXVLQJSXUH$JDUQXWULHQW
PHGLXPJ/S+VXFURVHJ/DQGP//PDFURDQGPLFURQXWULHQWVVROXWLRQ0XUDVKLJHDQG6NRRJ
 ,W ZDV DXWRFODYHG DW &  DWPRVSKHUHV SUHVVXUH IRU  PLQXWHV DOORZLQJ WKH HOLPLQDWLRQ RI DQ\
HQYLURQPHQWDOFRQWDPLQDWLRQDQGWKHPHGLXPKRPRJHQL]DWLRQ
2.4. Determination of the in vitro antifungal activity 
Sphaerotheca pannosa LV D ELRWURSKLF IXQJXV WKDW JURZV VXSHUILFLDOO\ RQ WKH KRVW ,W H[WUDFWV FRQVLGHUDEOH
DPRXQWV RI SODQW QXWULHQWV WKURXJK LWV KDXVWRULD DQG WKHVH QXWULHQWV DUH XVHG IRU VSRUXODWLRQ OHDGLQJ WR UDSLG
HSLGHPLF VSUHDG RI 30 GLVHDVH )RU WKLV UHDVRQ ZH QHHGHG WR LQWURGXFH LQ WKH JURZWK PHGLXP IRU WKH IXQJXV
GHYHORSPHQWXQGHUVWHULOHFRQGLWLRQVKHDOWK\OHDYHVSUHYLRXVO\GLVLQIHFWHGZLWK.LORO')DEDFWHULFLGHUHDJHQW
LQFRQF
7KH LQRFXODWLRQZLWK FRQLGLD IURP WKH LQIHFWHG OHDYHVZDV FDUULHGRXWRQ D ODPLQDU IORZFKDPEHU LQ3HWUL GLVKHV
GLUHFWHGRQWKHGLVLQIHFWHGOHDYHVSUHVHQWLQWKHFXOWXUHPHGLXP,QWKHVHFRQGVWHSWKHIXQJXVZDVLVRODWHGLQVHSDUDWH
SHWULGLVKHVDQGJURZQLQWKHSUHVHQFHRIVHQVLGLFVLPPHUVHGLQSODQWH[WUDFWVIRUHYDOXDWLRQRIWKHDQWLIXQJDODFWLYLW\





([WUDFWV  &RQFHQWUDWLRQV 
$TXHRXVH[WUDFWRIO. quixos   3   
$TXHRXVH[WUDFWRIP. carpunya 3   
$OFRKROLFH[WUDFWRIO. quixos(W2+3   
6XJDUDOFRKROH[WUDFWRIO. quixos3   
0DFHUDWHGH[WUDFWO. quixosLQZDWHU3   
$OFRKROLFH[WUDFWP. carpunya(W2+3   
6XJDUDOFRKROH[WUDFWRIP.carpunya3   
0DFHUDWHGH[WUDFWP. carpunyaLQZDWHU3   
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7KHVHQVLGLVFVLPPHUVHGSUHYLRXVO\LQYDULRXVFRQFHQWUDWLRQVRISODQWH[WUDFWVIRUWZRPLQXWHVDQGLPPHUJHGLQ
WKHJURZWKPHGLXPIRUS. pannosa LQ WKHSUHVHQFHRI WKHLQRFXODWHGSK\WRSDWKRJHQKDYHEHHQXVHG WRYHULI\ WKH








2.5. Evaluation of the antifungal activity. 












7 $TXHRXVH[WUDFWRIO. quixos P//
7 $TXHRXVH[WUDFWRIO. quixos P//
7 $OFRKROLFH[WUDFWRIP.carpunya P//
7 $OFRKROLFH[WUDFWRIP.carpunya P//
7 6XJDUDOFRKROLFH[WUDFWRIO. quixos P//









































)ROORZLQJ WKH HYDOXDWLRQ RI S. pannosa JURZWK LQKLELWLRQ OHYHO FRXOG EH KLJKOLJKWHG WKH SRVLWLYH HIIHFW RI WKH
O. quixos DTXHRXV H[WUDFWV LQ FRQFHQWUDWLRQV   DQG  WKH DOFRKROLF H[WUDFW RIO. quixos (W2+ LQ DOO WKH
FRQFHQWUDWLRQVWKHVXJDUDOFRKROLFH[WUDFWRIO. quixos LQ DQGWKHDOFRKROLFH[WUDFWRIP. carpunya







)ROORZLQJ WKH HYDOXDWLRQ RI S. pannosa JURZWK LQKLELWLRQ OHYHO FRXOG EH KLJKOLJKWHG WKH SRVLWLYH HIIHFW RI WKH
O. quixos DTXHRXV H[WUDFWV LQ FRQFHQWUDWLRQV   DQG  WKH DOFRKROLF H[WUDFW RIO. quixos (W2+ LQ DOO WKH




WKHVHFRQGVWDJHRIWKHH[SHULPHQWUHVSHFWLYHO\WKHin vivo RQHDQGWKHEDVHIRUWKHIXUWKHUin vivoWUHDWPHQWV7KH
VHOHFWLRQRIWKHH[WUDFWVXVHGIRUWKHin vivoH[SHULPHQWZDVGRQHDOVRRQWKHEDVHRIWKHPRVWHFRQRPLFVROYHQWDQG
RQWKHHIILFLHQF\DJDLQVWS. pannosa
3.1. Evaluation of the antifungal activity 
7DEOHDQG)LJXUHSUHVHQWWKHUHVXOWVRIWKHDQWLIXQJDODFWLYLW\RIWKHDOORSDWKLFSODQWH[WUDFWVFKRVHQDIWHUWKH











































































































7    
7    
7    
7    
7    
7    
7$]XFR
DJURFKHPLFDO
   
7:DWHU    
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   
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,Q WKHHYDOXDWLRQDWGD\VDIWHU WKH WUHDWPHQWVFRXOGEHREVHUYHGDKLJK LQGLFHVRI LQIHFWLRQRQ WKHDEVROXWH


































































































7    
7    
7    
7    
7    
7    
7$]XFRDJURFKHPLFDOV    
7$TXD    

,Q WKH VHFRQG F\FOH RI URVH FXOWXUH DIWHU  GD\V WKH 7 WUHDWPHQW ZLWKZDWHU SUHVHQWHG WKH ORZHVW OHYHO RI
IXQJXVFRQWURODQGIURPDOOWHVWHGYDULDQWVZKLOHWKHWUHDWPHQW7KDGREWDLQHGDVFDOHRIHTXLYDOHQWRIORZOHYHO
SUHVHQFH
7KHHYDOXDWLRQDWDQGGD\V LQGLFDWHG VLPLODU UHVXOWVEHWZHHQ WKH WUHDWPHQWVZLWKERWDQLFDO H[WUDFWV
LQVLGH WKHYLVXDO OHYHO VFDOHRIPHDQLQJDFRQWURORI LQIHFWLRQ LQQRUPDO OLPLWVZLWKRXWQHJDWLYHHIIHFWV IRU WKH
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SODVPRO\]LQJSURSHUWLHVDJDLQVW WKHVSRUHVPRGLI\LQJ WKHS+RI WKHSK\OORVSKHUHDQG LQKLELWLQJ WKHVSRUHVRI WKH
URVHSK\WRSDWKRJHQ6LPLODUO\ UHVXOWV KDYHEHHQREWDLQHGE\$VZDQL HW DO  LQ H[SHULPHQWVZLWK ILYHSODQW









'LD]  ZDV HYDOXDWLQJ WKH SODQW H[WUDFWV RI Eucalyptus globulus Allium sativum \ &hrysanthemum 
cinerariaefolium DV QDWXUDO IXQJLFLGHV LQ WKH FRQWURO RI WKUHH SK\WRSDWKRJHQV LQ DQ RUJDQLF URVH FXOWXUH ZLWK
SRVLWLYH HIIHFWV DJDLQVW WKHVHPLFURRUJDQLVPV GXH WR WKH SUHVHQFH RI WKH VHFRQGDU\PHWDEROLWHV VLPLODUO\ WR WKH
UHVXOWV RI RXU LQYHVWLJDWLRQ ZLWK Ocotea quixos DQG Piper carpunya H[WUDFWV ZKHUH WKH VHFRQGDU\ PHWDEROLWHV
GHPRQVWUDWHGDQLQKLELWRU\HIIHFWRQWKHS. pannosaVSRUHSUROLIHUDWLRQGXULQJWZRF\FOHRIURVHFXOWXUH
&RQFOXVLRQV




7KHDOFRKROLFH[WUDFWRIPiper carpunyaHYLGHQFHGWKHPDMRUSUHYHQWLYHlong termFRQWUROIRU WZRURVHFXOWXUH
F\FOHV7KHRWKHUERWDQLFDOH[WUDFWV LQGXFHGDSODVPRO\VLVRIS.  pannosaFRQLGLDDYRLGLQJ WKHDSSHDUDQFHRI WKH
PRUSKRORJLFDO GLVHDVHV FKDUDFWHULVWLFV UHVSHFWLYHO\ WKH ZKLWH DQG GXVW\ DVSHFW RI WKH OHDYHV DQG URVH EXGV
GHWULPHQWDOIRUWKHURVHLQGXVWU\DWWKHQDWLRQDODQGLQWHUQDWLRQDOOHYHO
7KHUHVXOWVUHJLVWHUHGLQWKHILHOGH[SHULPHQWSURYHGWKDWWKHSK\WRSDWKRJHQLFFRQWURORIWKHH[WUDFWVLVGXHWRWKH




FRQFHUQV 7MRVYROG DQG.RLNH  WKHUH LV DQHHG WR ILQGPRUHEHQLJQGLVHDVH FRQWURO DOWHUQDWLYHV7KHSODQW
H[WUDFWV LQYHVWLJDWHG LQ WKHSUHVHQW UHVHDUFKSURYHG WKHLU HIILFLHQF\DJDLQVW30 WKDW IRU WKHPRPHQW LV FRQWUROOHG
ZLWKSHVWLFLGHXVH
$FNQRZOHGJHPHQWV






DFWLYLW\ RI ,VKSLQJR HVVHQWLDO RLO D WUDGLWLRQDO (FXDGRULDQ VSLFH IURPOcotea quixos /DP .RVWHUP Lauraceae IORZHU FDOLFHV )RRG
&KHPLVWU\
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'LD]1$2EWHQFLyQ\HYDOXDFLyQ in vitroGHODHILFLHQFLDGHH[WUDFWRVFRQSULQFLSLRVDFWLYRVGHHXFDOLSWREucalyptus globulusDMR
Allium  sativum \ FULVDQWHPR Chrysanthemum cinerariaefolium FRPR IXQJLFLGDV QDWXUDOHV SDUD HO FRQWURO GH Botrytis cinerea, 
Phragmidium  mucronatum \ Sphaerotheca pannosaSUHVHQWHVHQHOFXOWLYRGHURVDVRUJiQLFDVKWWSVLVVXXFRPPDRVDERGRFVPRQRJUDIBBD 
(O1DJHUDEL6$)(OVKDILH$($ONKDQMDUL66$O%DKU\61DQG(ODPLQ05%LRORJLFDODFWLYLWLHVRIBoswellia sacraH[WUDFWVRQ
WKHJURZWKDQGDIODWR[LQVVHFUHWLRQRIWZRDIODWR[LJHQLFVSHFLHVRI$VSHUJLOOXVVSHFLHV)RRG&RQW










1RULHJD3'DFDUUR&$FHLWHIROLDUGHOcotea  quixos /DP.RVWHUPDFWLYLGDGDQWLPLFURELDQD\DQWLI~QJLFD/D*UDQMD





5RGULJXH]$0$OFDUD]0/&RVLR563URFHGLPLHQWRVSDUD ODH[WUDFFLyQGHDFHLWHV HVHQFLDOHVHQSODQWDVDURPiWLFDV ,Q (GLW
³Centro de Investigaciones Biológicas del Noroeste”6&/D3D]%DMD&DOLIRUQLD6XU0p[LFRSS 
6FDOYHQ]L / <DJXDFKH % &DEUHUD 3 *XHUULQL $  $FWLYLGDG DQWLIXQJLFD in vitro GH DFHLWHV HVHQFLDOHV GHOcotea quixos /DP
.RVWHUP. \Piper aduncum L., %LRDJUR
6XOHLPDQ01 (PXD 6$ DQG 7DLJD$  (IIHFW RI DTXHRXV H[WUDFWV RQ D VSRW IXQJXV Fusarium VS LVRODWHG IURP FRZSHD$P
(XUDVLDQ-6XVWDLQ$JULF
7MRVYROG6$.RLNH67(YDOXDWLRQRIUHGXFHGULVNDQGRWKHUELRUDWLRQDOIXQJLFLGHVRQWKHFRQWURORISRZGHU\0LOGHZRQJUHHQKRXVH
URVHV$FWD+RUWLFXOWXUDH
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